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In response to the Office Action mailed May 26, 2005, Applicant respectfully requests the 
consideration of the following remarks and, accordingly, the reconsideration of the Final 
Rejection of the claims. It is respectfully submitted that the pending claims are in condition 
for allowance. 

REMARKS 
Status of the Claims 

The claims now pending are claims 1-5, 10-14, 16-17, and 20. 

This represents a reduction in the number of claims from eighteen to thirteen, a reduction of 
five claims, or 22 percent. 

Summary of the Invention 

Applicants' invention is a circuit for correlating m input signal. The circuit has a parallel 
array of processing elements. Each of these processing elements comprises a series of 
analog sampling unit processing elements, where each of the analog sampling unit 
processing element comprises a sample and hold device for sampling the input signal in 
response to a timing signal, and a circuit for scaling the resulting sample according to a . 
predetermined scaling factor. 

The circuit also includes a timing circuit for causing the timing signal to be presented in 
time-delayed succession to successive ones of the analog sampling unit processing 
elements. The timing circuit has a timing element in parallel with an associated analog 
sampling unit processing element. The timing element has a phase lock loop or a delay 
lock loop. 
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The circuit also includes means for multiplying the output of each analog sample unit 
processing element. This is to scale the output and sum the scaled outputs of the 
processing elements. 

The Rejections 

» the Office Acfion of May 26, 2005 « of **cUim w*» r.jeo.od under .a shown in the 
d* US. W 4.47W70 .o Haquo « oL andU.S. P^. 5.563,819 ,0 NoUoo « 

al.. 
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Haque et al. was said to teach a parallel array of processing elements, where each processing 
element contains an analog sampling circuit, a multiplier, timing switches, and summing 
means. Haque et al. was also said to teach scaling features corresponding to the coefficients 
in a Fourier series approximation, and a timing circuit with a plurality of delay elements. 

Nelson et al. was said to teach a parallel array of processing elements with an analog 
sampling circuit, multiplier, timing circuit, and summing means. Nelson et al. was also said 
to teach scaling features corresponding to the coefficients m a Fourier series approximation, 
and a timing circuit with a plurality of delay elements. 
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The References 

U.S. Patent 4 47M70tr>H^ ^ l describes a programmable transversal filter utilizing 
a plurality of programmable multipliers. The results of each individual multiplication are 
summed by a summing circuit, to provide an output signal. 

Haqueetal.'s circuit has a delay network comprising a plurality of signal sample and 
hold cireuits. These are selectively connected to the input bus in sequence. This is so that 
one sample and hold circuit may store an analog signal sampled during the present time 
instant, with other sample and hold circuits storing a plurality of analog signals each of 
which has been sampled during a corresponding one of a plurality of preceding sample 
periods. 

The filter also includes a plurality of reference sample and hold circuits which store error 
voltages equal to the error voltage component of the voltages provided by the signal 
sample and hold circuits. 

One aspects of Haqueet al/s disclosure is a first analog cross-point switch where each of 
the plurality of time delayed analog signals may be selectively applied to a selected 
multiplying means. The filter tap weights remain fixed in the multipliers until 
^programmed, without the need for rotating the tap weights. 

A second analog cross-point switch is utilized to selectively connect the output voltage 
torn the reference sample and hold cireuits to the multiplier means. This eliminates the 
effect of the error voltages on the output voltage of the transversal filter. 

U SPatent5 1 563 1 81 Q toNH,on,t 1 1 describes a high precision fast finite impulse 
response (FIR) filter. The filter periodically samples an analog input signal and holds a 
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sequentially-replaced number of the resulting discrete-time analog values in fixed storage 
cells while each value is being multiplied by a number of digital weights. 

Nelson et al.'s discrete-time analog values ate not passed through delay devices and 
therefore do not degrade. The weights are stored in a memory or shift register and 
supplied to the multipliers in a repeating sequence. A predetermined number of the 
weights are set to zero to increase the setup time of the analog multipliers thereby 
increasing the precision without slowing the clocking frequency. 

Issue 

The sole issue presented is whether the pending claims, as amended, are properly allowable 
to Applicants over Nelson et al. or Haque et al., either alone or taken together, or either of 
them taken with Applicant's "Background of the Invention." 

Argument 

Summary of The Argument 

Claim 1 is representative of the claims, and has been amended as follows: 

A circuit for correlating an input signal comprising: 

a parallel array of processing elements, each of said processing elements 

comprising [an] a series of analog sampling eireurt unit processing elements. M rh 

analog sampling unit processing element comp rising a samp l* and hold devi™ far 

sampling the input signal in response to a timing signal, and a circuit for scaling 

the resulting sample according to a predetermined scaling factor; 

a timing circuit for causing said timing signal to be presented in time-delayed 

succession to successive ones of said analog samnlino unj| p rocessing elements. 

said timing Circuit COmnrifting « Hmi^ e lement ir, parallel with an associated 
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analog samplinp ynjj p ri sin g. element and sai d timing gjeggjU — r -.-.-p g 
phase lock loop or a delay ^ i,^. ^ 

fOT m ^a« T .i n ; ^ „„„ i rfnl B . 

^ summing the scaled „, ^ 

elements. 

Where the following amendments have been made to claim 1; 

-h of Reprocessing elements (element 10 of Figu, 1) as 
analog samplmg unit processing elements. 

2) Each analog sampling unit passing element is chanacterized as comprising a 
sample and hold device for sampling theinput signal in .sponse to a timing signal. 

3) A timing circuit for causing said timing signal to be panted in timcdelayed 
succession to successive ones of said analog sampling unit processing element, 



4) The timmg circuit is claimed as comprising a timing element in parallel with 
associated analog sampling unit processing element 



an 



5) Ik toing element is data* as coning . phase iock Ioop „ , ^ ^ ^ 

^ te muWplyi „ g 0UIpM of ^ ^ ^ 

scale the output sod summing the scaled outputs of the processing elements. 

How Claims Limitations Distinguish Over T4e Art 
4» invention is a cimui, for CDIreUtm g m ^ ^ , 
analog skiing u» it proce5sins etememSi ^ ^ rf ^ ^ ^ 
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processing element comprises a sample and hold device for sampling the input signal 
response to a timing signal, and a circuit for scaling the resulting sample according to 
predetermined scaling factor. 



m 
a 



The circuit also includes a timing circuit for causing the timing signal to be presented 
time^delayed succession to successive ones of the analog sampling unit processing 
elements. The timing circuit has a timing element in parallel with an associated analog 
sampling unit processing element. The timing element has a phase lock loop or a delay 
lock loop. 

The circuit also includes means for multiplying the output of each analog sample unit 
processing element. This is to scale the output and sum the scaled outputs of the 
processing elements. 

1} pach of the processing elements (element in of Fi g ure is a series nfansw, 
sampling unit prncefiRm p elements. 



»n 



This element is described at page 8, lines 9-24 



as: 



Fig. 1 illustrates the preferred embodiment of the invention based on the processins of 

analog samples of the input signal. A unit nrocessin^temenr 10 i, ft j ^ £ 

combine of a sample and hold ttevir, ISHani, m analog multiplied 
constant term C 0 that can be represented in a constant fashion as the value of current 
source, resistor or similar; or as a programmable element Inform of a register and digital 
to analog converter (DAC). The constants^, represent the coefficients of rieFourkr 
series approximation of the frequency response of the signal to be detected. 

gg^g tpgafgg gigffiatt >0 i* configured , n ss^ l. th e imDt ^ A a „, ^, ^ 
^sample to he analog m uln p i ie r R the, other ,W ^. nf > <wJ ^ ^nt?^f™ 

,i r ^7 st ^mgn^-- Aplurality of unitproeess^e^^^ ^ 
to sample the analog input signal successively in time. The output of the multiplier is 
configured » sum into a common bus 1 3. The bus may be a J^^SSSSf 



ou^putol the analog multiplier being a differential current into these nodes, or any 
means by which an inherent summation can be made to occur. 



other 



By way of contrast, Haque et at describes the sampling element at column 3, line 64 to 
column 4, line 53, as follows: 
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HQ. 2 shows a schematic diagram of one embodiment of a four stage transversa; filter 
10 constructed ui accordance with this invention. In practice, the programmable 
transversal filters constructed in accordance with this invention will have a large number 
of stages, typically several tens, although the following discussion regarding the four 
stage filter of KG. 2 will describe the operation of this invention. . 

An analog input signal X(t) is applied to input terminal 9 of transversal filter 10 
S witches 1 1, i 2l 13 and H selectively connect the inrmt si^l X (rt to one of the «mp i. 
a nd hold circuits S.sub 1 th rough S.sub.4 . The operation of switch^ 1 1 via TdTTri^H 
to cause the switches 1 1 throu 5 h 14 ro ^ i a ssm^. jjj fej at time ,.*,,h 1 
X(uub,ll is stored through clos«f ^tch 1 1 in flamp i« and hold ehwrit S d>lT^ 
t ?ub,2, ana^lpy sipnal XO.sub.2) is stored via closed swirrh in , anm | R aTV< ^ M „ ir „, t , 
£ sub.2, at time | ^ub.3 signal Xftsub.3) is stored via closed su^ h 13 ; n MMp h 
hold circuit S.sub.3, and at time t sub.4 S i»n«l Yfr o .b^ is stored vi* c l OS6a <wi frh ld 
sample and hold circuit S, sub 4. Li this manner, at any time t, analog signal X(t), X(M), 
Att-zj, and X(t-3) wilj be stored in sample and hold circuits S.sub 1 through S sub 4 
although the location of signal X(t) and the time delayed signals X(t-1), X(t-2) and X(t- 
3) within sample and hold circuits S.sub.l through S.sub.4 will vary with time. This is 
depicted in Table I. 

The operation of the programmable transversal filter 10 of FIG. 2 is as follows, and will 
be easily understood in conjunction with Table I. First, the tap weights (i.e., multiplying 
fetors) are loaded into multiplying means M-sub.l through M.sub.4 (having tap weights 
Of a.sub.I through a.sub.4, respectively) in a well-known manner which will be more 
fully described later. Then, at time tsub. I, switch 11 closes and switches 12, 13 and 14 
are open, thus storing X(t.sub.l) in sample and hold circuit S.sub.l. At time tsub 2 
switch 12 closes and switches 11, 13 and 14 are open, thus storing X(t.sub.2) In sample 
and hold circuit S.sub.2. At time tsub.3, switch 13 closes and switches 1 1, 12 and 14 are 
open, thus storing X(t sub.3) in sample and hold circuit S.sub.3. Similarly at time tsub 4 
switeh 14 closes and switches 1 1, 12 and 13 open, thus storing X(t.sub.4) in sample and * 
hold circuit S.sub.4. At tiraet.sub.5, switch 11 closes and X(t.sub 5) is stored in sample 
and hold circuit S.sub.l , with the original signal X(t.sub.l) stored in sample and hold 
circuit S.sub 1 being lost. Another way of looking at this storage technique is that at time 
tsub 5, sample and hold circuit S.sub.l stores X(t.sub.5), sample and hold circuit 
S.sub.4 has stored X(t.sub.4), sample and hold circuit S.sub.3 has stored X(t.sub3). and 
sample and hold circuit S.sub.2 has stored X(tsub.2). 

The operation of Cross-point switch 51 U depicted in FIG. 2. The switches shown in 
analog cross-point switch 51 are shown as N channel metal oxide silicon (MOS) 
transistors, although any suitable switch means may be used. Utilizing N channel 
transistors, a high voltage (logical one) applied to the gate of the transistor causes it to 
conduct while a low voltage (logical zero) applied to the gate causes it to turn off A 
single logical one is applied to terminals A.sub.0 through A.sub.3 at any one time. 

The structure of Haque et al.'s sample and hold circuit and multiplier is materially then 
Applicants' claim sample and hold elements. 



Nelson et al. describes this element at column 5, line 14 to column 7. line 50, as follows: 
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FIG. 3 is a Wock diagram of an FIR circuit that is constructed according to the present 
mveiifaon The analog input simal source 10 i« ^ ected iT1 ^ nri tn M £ 
devices 40 43/Tho output of samplin, device 40 is ,.« m „,£Z> the inn,,, ,Sr 
orage) dgyioe gO The outpnt of storage device ffl is ^ necten hv , in » 1An ^ «^ 

m ufrp ving fmulnpl.cand) input of analog multiplier^ T^„ v ; (r ^. r ^ cf 

mult.pher 60 is connected by iine 360 to an input of summing device 90. The output line 
400 1 of summing device 90 carries the discrete time output signal from the filter In a 
amilar manner, sampling devices 41 43 are connected to storage devices 51 53 and lines 
161 163 connect storage devices 51 53 to multipliers 61 63. Multipliers 61 63 are 
connected to summing device 90 by lines 361 363. The second multiplying (multiplier) 
S f - J^ iera 60 63 ^ ™* by lines 260 263 to the m/Jstorige Sfi 
Controller 80 .s connected to sampling devices 40 43 by control lines 240 243 and to the 
digital storage unit 70 by control line 170. 

FIG. 5 is a schematic diagram of an exemplary embodiment of the present invention. 
A aatoj Signal source JQ j S connected tn hnffer a n, p i;fi. r 17 . The ^ »f k, ,«w 
afflphfier ig connected in parallel to W anatoe ^h,. ^ 48. The o,L,t n f ZSZZrt* 
4 ^s connected by l.ne 165 to storage cansritnr « ^ ^tra Jui^ T ^t^ 
a nalog multiplier ^ Similarly, swtohes 46 48 are connected by lines 166 168 to 

10 ""^ "J*^ OUtp,lts ofm ^'P^ 65 68 are connected 
by lines 365 368 to summing device 90. The output signal line 400 of suramin- device 90 

™ ! im f ° UtpUt Sifinal ° f filter - Linc 265 COnn ~« nmWplte 65 to one 

cell of an M by N bit shift reguter 75 where M is the number of bits (width) in the digital 

T?*ZZt £t 18 ** ° f CeUs flen ^) in the register. Shift register 75 has 

arecircuJaaon path 76 connected from its data output to its data input. Input lines 266 
268 of muluphers 66 68 are connected to the remaining cells in shift register 75 
• Couuoller 85 is connected to switches 45 48 by control lines 245 248, to shift register 75 
by control hne 175, and to multipliers 66 68 by line 185. 

I ? operation, the analog input signal from ^ 10 is in p m m h„ ffer amnlffirr n r,hi^ 
prides M atjon for ^, ^ irrP mftom thft ^ ^ r Jj,. JITS 
provide? sufficient power to char ff * the s torag e cant ors 5S 58 ^Sj^g ftf «h* 

ISBHt waveform , Analog switches 45 48, under timing co ntrol from controller 85 

TnTSSF co ™ ectthe f ut P« of buffer amplifier 17 to sample storage capacitors 65 68. 
The samphng frequency is a function of the complexity of the input waveform and is 

tm f h,gh « frequency. During each sample period, one switch 

oftSnSv^r k ?r t,y ° nS fW *? MpaCi ^ «> ^ to the instantaneous 
of the input voltage but short relahve to the rate of change of the input volta-e Each 

c osed and retains that value until the next time its switch closes. lL switches close o" e 
b!Sd Se<1UenCe *" N ° apaCit0TS ^ bcCn Char ^ d a * d ,hcn *e cycle repeats 



Nelson et al.'s structure for addressing and charging the storage elements is materially 
different from Applicants' disclosed 

2) analog sampling unit processing element jg c haracterize a « oonrnrisW a 
sample and frolrt device for sampling the inn.it st p nal in rapm.^ tp a timing si gn »1 
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This element is also described at page 8, lines 9-16 as: 
column 4, line 53, as follows: 



»ttt v*,rTl n 1,115 manT, «. at any time t, analog sienal X(t\ X(t n 

a though the Iocabon of signal X(t) and the time delayed signals XftTx?!^ 

Theactua! sample andhold elements and the suture and cucuit for storing a signal is 

disclosed with ^etofigu re 6byHa q ueetal..l ll isisaMOS re Tci rc uit(216)and 
is materially different from Applicants' structure. : 

Nelson et al. describes this element at column 5, line 14 to column 7, line 50, as fo „ows: 
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devices 40 43. The ^JS^^SSSSTT ' ° N 
(storage) device 50. The outprtof ^^J~ '! n conDected «> the input of hold 

multiplier 60 is connected by line 36rtTL TiT The 0utput product) of 

400 ofsaa^ngdevice^ ^i?^^ ° fSU ^ g ^ 90 ^ <**P* line 

similar ^^^Z^S ^tT^ **» ^ fiIte ' ^ 

163 connect ZSdJvS 51 53 to^.^r*^^^ devices51 « «* ^ 
connected to *KS StoSfSSfS. 61 if**" 1 61 63 - 

inputs of multipliers 60 63 S^K^T?^ 
Controller 80 is connected to sanS^We^ aY,, fl »*8«al storage unit 70. 
digital storage unit 70 by c^S^l^ * 240 ^ and to the 

^sig^^ 

amplifier is connected in parallel toN *2£ J ou * Hl of 1,16 buffer 
switch 45 is ^ hSSf^ °"*° 8 switches 45 

capacitor*^ «g «nrtfr ' i* Gfl TlT. ,j j ^ ^^rted b v <ftfi ^ fttn 

by Zes 365 368 to summing dSfef S > T ^o^S m**^ 65 68 are «»nnected 
carries the discrete SSSJSS fof •TSi'" 400 ° f device 90 

cell of an M by N bit sJSS 2S St'rJT *? C0 ~" " n * l, * Ifar 65 » 0nc 
word in each cell and N is £ tfS nlth^ ° f (Wid *> in * c 
a recirculation path 76 COMectedfi^ te^^^ " register - Shift 75 has 

268 Of multiplied 66 «SS^S to E£T * ^ ^ lines 566 
ControUer 85 is connec tedtt ^2? £ J® reinamin S >n shift register 75. 



Nelson et aTs disclosed store and hold is addressed differently 



then Applicants* 



3) AJrt* ^,^^,^^^,.^ 

» «m m* li UUiE^giEgefe^ 



The timing eiicull is described at page 8, line 25, 



"> page 9, line 20 



gSk sarZfS^^ 

designer of the system This annli™ri«« , 3 Pfoviaea in any form available to the 
mthestateofthearttoiyS 

or similar and Se *£KL„^« St"^ * d6dved * chain of gis 
aifficuhy. Those sS^„r ^ 

time when the sampling device ie r^J^- ?f *f need to provide for an interval of 
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Afii^co^t of the equivalent of two conventional SHA devices. Duetothe 

, ,£ T T^ S ? S e,ementS PfeSent - MCh sa ^l« is only required 

to cycle at the signal sampling rate divided by M . ^ 

g^hjltiDR) element 1 5 Mhrrm g gfe The, l^t JZ^- 

dela Y .ng element for rumple using , TVI, V Ln C y I ,™ p pw. r ^ r ' ' 
^milUhe_ art. Many pfV, irn J a ^ t.vT!ll J^g^ 

f^^^repW elements) in & more enn^;; a^J, rJ " 

Haque et al. describes circuitry for generaUy achieving this function at column4, lines 4 to 
43: 

n^S'T' X(t> iS appHed 10 ^ 9 of ^versal filter 10. Switches 1 , , 2 

i \ v/t ™ j v ror .r mt & - $ub - 4 * « manner, at any time L analoc si<™i Y/Y> Yr-t 
hold d^ B J.**., ^ s.^ X-Sf™»^S ^ 

Stoutly « dme I 4^^!? Sc^SSkS lT «£d S, 1 "" Si*"" Ss " 1 '' 3 
samp e and hold circuit S sub 1 with th. ™^ , JTv, , es and x ft-s« b -S) is stored id 

S.sub.2 has stored Ssub.2) X(tsub.3), ^ sample ^ ho , d ^ 

The operation of cross-point switch 5 1 is depicted in FIG 2. Th* „u 

point switch 51 arc shown as Nchamd \mSSS^. ,<3X£?*? °™! m cro$s " 

suitabfe switch means may be uJnSKTT . ( ^° S) transist0 ^- although any 

applied to „: iKiK^stK sssf whTT- a ^ vo,ta8e «*> 

to the gate causes it to turn off. JESS S&Sw T^tf^ appUed 

A.sub.3atanyonetime. logical one is applied to terminals A.sub.O through 
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Nelson et al. describes this element at column 5, line 14 to column 7, line 50, as follows: 

Sn?;™ N?** d i* 8 ? m ° f an *? CirCUit according to the present 

uweoUon. The analog input signal source 10 is connected in parallel to N samXT 

SET S 43> ^ ° T ? M ° f SampJu,s **• 40 is connectedTthV WW? 
(storage dey.ee 50. The output of storage device 50 is connected by STlflO Z L first 
nBdupty.n^n.uhipIicand) input of analog multiplier 60. Tte o^m (JrcdJS) of 
jnJtiplier 60 ts connected byline 360 to an input of summing device 9S !S2L line 
400 of summing device 90 carries the discrete time output sijud^be £^ 11116 
aitauar manner, sampling devices 41 43 are coimccted to stoSge Ses 5 1 £ ami lines 
161 163 connect storage devices 51 53 to multipliers 61 63. Multipl^l 63 *T 

mputs of muluphers 60 63 are connected by lines 260 263 to the diX ^oraTeZS 
ConnoUer 80 is connected to sampling devices 40 43 by controUmS 240 2S ar^L 1 
digital storage unit 70 by control line 170.. and to the 

gpeatedly cyqIp* thrond, N lonr^ aat^ Bach state . flffrrrnt -nmnli 1, T , 

1 Q 43 and provides timing in the ~w f£ d devi^r „.„„^„„ ^ ■ 

periodically ,t Mmes indicateH ^ i ha ^ -?'^\Z- r 1, 1 * 

^^^^^^^^^^^ 

S torage device 50 only r han ges o n ce per four samp >.« « shown in win 2 a i„ „ LiT 

163S results from the ylrrnoaof a difWm ^ mD | ? ^ Ky » " ' ^ 

^ledly^lesthrouph N 55 ^ ^ dH g S^T^^ 

Each state of ffig controller fl l^ . ^ects. via r^tmi i ine i 7 n a H;fT~.,. , . 

m ultiplier circu.t fit) The signal on lin e. 9*n shown as s1OTla , %^ V j ^T, 

S hflfr^l ? vah ^ C toM, ^rh fo ur JnU. p e fr l ^ 

In FIGS. 4 A and 4B. the nnmW below the fticrrm l K* M H ^T:^u - • . 

Iiur nbers of the wei.ht. fti g ^ sa mnle v,.,.^ frf 88 f ' fW fhf '"^ 

S^S^SSSg 5 ^ " V '" gna1 ^ ^ 8 sample period 
f j m m "lnplv each samnle v a tn^. r ^ e^ X*™ *J ~ J».JZ!^ r * 

Qt, state, controller W> inrrpmeniii far oacn ^n^pi,,,, ;^ r ,. t Knr « m "tnit^lT 1 

hl^er indexed dhrital g S H if >K^ ll fffiS-f T ° f h<T gff 1 
^ multi plier input . , he nC xt ^^"i^ f he rfr^Se^SrTtt ^ ^fr 
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iff ITT^TF* ^ ^ ^ "'"^ r"^t sisals on ling 

3oQ 363 are then added by sumnaag device On ^ S UDDliRH a<! th j 8i * na , ^ - 

In short, each discrete time output value y(n) is etc. product of a vector A, whose elements 
are the analog values stored m the sample storage devices 50 53 . and a vector B, whose 
analog dements are equal to the digital values stored in the digital storage unit 70. In 

S^T tC K PCfa,i0n ' aftCT ^ f0nning ° f 680,1 ™* P™*"* o^st element of A is 
replaced with a new sample and the elements of B are rotated one position. 



HQ 5 19 a ^hematic d.agram of an excTrmi^ ~nhooim.Ht »f rR» p relient invmwlVm 
AmJQB signal source 10 is connected to buffer nm pU fief 17 , ^ of thr h , lfft ; 

amplifier IS connected in nnrallel to N analop ^hr* ^ ^ q^,,^ nf - 
gWtfch 45 ,s connected hy tine 165 to ston,™ ~p .,-it or 55 9n H ^ W^jn^T^ 
input of analog multiplier 65. Similarly, switch^ *a *~ hv „„ c ~ 

capactors $6 g8 and to multipliers 66 68 . The outputs of m ultipliers 65 68 are connected 

' ? • W SUnUnin8 ^ The 0Utput ^ Une 400 of summing device 90 

canes the : discrete :t.me output signal of the filter. Line 265 connects multipliers to one 

SrftaLh* ? I ^ 75 M is nuraber of * digital 

a^r^laboii path 76 connected from its data output to its data input. Input lines 266 
268 of muluphers 66 68 are connected to the remaining cells in shift register 75 
ControUer 85 IS connected to switches 45 48 by control lines 245 248, to shift register 75 
by control hne 175, and to multipliers 66 68 by line 185. 

In operation the analog input signal from soin™ in is input to h.,fW amp ] ififtr , 7 whW, 
proves tso anon for input si gnal son™ 10 Eon, the ,ffL. ^ ,,1 JJTS 
provides suffice ppwer to rhar*- th, ^2^^ « wimo u "diZ ^ Tff 

.nputwaveforrn. .irKlertirmn^o. f, OL^o?™^ 

penodical v connect the oum„t of hnffer -a mplifier 17 to s ample stor^. aq 
. The samphng frenzy is a function of the r^p Wity of ^ ;„„,„ ^^±77. 

■S Closer for a hme sufficiently long for its r.anitcttor ,q r.W^e to the in**™*^,, wt .. 
of the mput voltare hut short relative ,o KrZz nf ell-, ^ ..^^'^ 
c apacitor , s thereby charged to the value of th* fa r „t n,^ ^ « ^?^£ ch ig 

c j fised and retains that value until the next rim* it. c^v , Thft .^.^^f 

S £ K. y equence until 811 N caiw * ors havB hww rl " ,r " H ^ then ^ r — r — 

Each time , he input signal from source 10 is sampled, the digital weights in the shift 

£ £ ^ T?Z C ° ntr01 fr ° m t C l ntroller 85 > <*» Position; and, as the 

word m Ae last^U of the register is shifted out, it is shifted into the first cell via the 
recirculation path 76. In th,s way, with each sample of the input signal, the digital words 

Csff Tr* « r ition - 7116 digital "» su pS » h « digitSC™, g 

mputs of multiphers 65 68 and loaded into the multipliers by the clock signal on lin£ 1 W 
The analog multiplying ^puts of multipliers 65 68 are supplied with sample values from ' 
storage capacitors 55 58. During each sample period, multiplier* 65 esTultipIy^S N 

(producte) from mulnphers 65 68 are added by summing device 90 and Aided as the 
filter output signal y(n) on line 400. 
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»*. « aL-s »d e. al's sampltag .Mng citcuit „ ^ .„ 

and fata tan App&a» t - S claimed and described phli5e lockcd loo ^ 
loop timing circuit 

4) 1716 ^ " claimed as gojnjgi^ g ti m ing e, e m.nt i„ m 
associated analog sair,nlin r ,mi> r — Hr , r r1rmr||) 

TTte timing circuit is also described at page 8, line 25, to page 9, line 20 

done as of ennn ^ "^* S ^^ A'th0»ffh mn^nHy 

Sfgffl^tg: the successive saoX S ^ESS^^T % 
designer of the system. This SKo^lS^ ? form aVAiIaWe to * c 

in Ac state of tbeattWay XZSilST ' T?" ra " y veiy " 
or similar and the delay £t^™£ S"' be , derived from a cha * * B»«* 
difficulty. Tho^sSZT^ JSu e ^l7l madt J" SS **" I00pS «**»™* 
time when the samplirJdevS TZl^S^Z pr0vidc for an of 

thercfereeoLTof^S^ 

Nc.sc c, al. desert to elemrat x^,^^ ^ ?> ^ ^ _ ^ 

represents one sample taken by one of the N iZZ.^ y**" 01 ™ 10 °S. dot 
device is selectedby eachSaS e^h L^Kn^X^ Since a different ^""8 

san^le periods. Pc/sWH^ 

show the case where N=4 ; both figs 4a a«^? P ^ . A and 4B ^ed to 
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manner, the values of sisnals 161S ifiTs t£~7® t m FIG> 4A ' In fl Smular 
Each state of the controller also selects via control . . 

By perfonning a midbplicaUon of signal 160S by siimal 260S d«rin- »o sk 

different digital word selected by the state of contrX 8^ u * 

5) dl0infi el ^ em h Haimed a ° ggfflgiTOi ^hase Irv* loop Q, . te <rT . lnr|1 , 
The timing circuit is also described at page 9, lines 13-20: 

known in the ^ r le9 'J t ^ inn Z m 1 FdPP). '* m 



.21- 

PAGE 21/26 * RCVD AT 8V26/2005 7:09:14 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/25 « DNIS:2738300 * CSID:408 288 7542 * DURATION (mm-ss}:07-36 



Stevens Law Group 



Fax:408-288-7542 



Aug 26 2005 16:06 



P. 22 



Neither Nelson et al. nor Hague et al. describes the use of a delay lock loop or a delay 
lock loop to effect timing. 

^ pirCUitfV f0r ""'1 m ontP.it of ..eh analon „„ it ProcesRin , element tQ 

scale the output and summing the scaled outputs nf th. p roC e SS in g dgme jjlg 

The multiplication circuitry is described at page 8, lines 9-16: 

ana o S samples of the roput sirmal A unif nm^c^ ? i ^ ent 10 „ farni ^ T^fr 
constant term r, that can be renre^nr^ , faj^J ^ ^ ^ ftf 

mpaiogL9nvftrtf.r( r> Ari The constants C represent the coefficients of the Fourier 
senes approx.mat.on of the frequency r^ponse of the signal to be detect 

Haque et al. et al's multiplication circuitry is described at column 4, line 61 - to column 
5, line 18: 

lotS^l 7 ^ 1 ' * ^ "t 1 ^ a *** onc a PP ,ied to tenninal A.sub.0, and 
tog,«u zeroes apphes to termmals A.sub.1 through A.sub.3, sample and hold circuit 

* inl^r^ 0 m ^ Plier M - 8Ub1 ' ^ ™ d h0,d ^ S.Sub.2 is coated 
to multiply M.sub.4, sample and hold circuit S.sub.3 is connected to multiplier M *ib3 
and sample hold circuit S.sub.4 is connected to multiplier M.subT * 

itc^S £ t ^ held tow (logical zero). Thus, sample and hold circuit S su b.2 
is connected to multipl.er M.sub. 1 . sample and hold circuit S.sub.3 is connected to 
mutopber M.sub 4 sample and hold circuit S.sub.4 is connected to m5£ M "ub 3 
TtT^ h0W CireUit S - SUb ' 1 * C ° md » M.sub.2. fteTddrer 

to T M 8lS A - 3ub ° ,taou * A - Sub3 ' ^ * e connection? 
between sampto and hold ctrcuits S.sub.1 through S-sub.4 to multipliers M.sub.l through 
M4ub.4, are shown in Table I for times tsub.l through t.sub.4. 

^T^T*" l abIe 1 ° UtpW * oi *" B from M.sub.l during each time 

ia^Z 5 1)l , vd * Be frommul Mier M.sub.3 is equal to a.sub-3 

A(t-2) and the output voltage from multiplier M.sub.4 is equal to a.sub 4! Xft-3) Thus as 

y(t)=a.sub.l X(t)+iu S ub.2X(t-l)+a.sub.3 X(t-2)+a.sub.4 X(t-3) (3) 
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which is the output voltage desired from a transversal filter. 
Nelson et al. describes this element at column 5, line 14 to column 7, line 50, as follows: 

) ^v^ a T l ir kd f igr ? m0f anF ?* dreuit ** h ""^ **<**ng to the present 
.nveiinon^The analog .npot signal source 10 is connected in parallel to N sanmuJuT 

SSIJSS. 1 ^ ^ ° f d8VlCft 40 is to the input 3KF 

(storage) device 50. The output of storage device 50 ia connected by line 160 to the fim 

input of analog multiplier 60. The of 
mulhpl or 60 is connected I by line 360 to an input of summing device TO. The output line 
400 1 of sunumng device 90 carries the discrete time output signal from the filter Ta 

™ COm,eCted 10 ~V d6 *«* 51 % i lines 
161 163 connect storage devices 51 53 to multipliers 61 63. Multipliers 61 63 are 
connected to summing device 90 by lines 361 363. The second multiplying faulLjeri 

SEST 80 15 C ™ * to 5amplins 40 43 b V control lines wEEKS* » tf» 
digital storage unit 70 by controlline 170. me 

In operation, controller 80, which provides the sequencing function for the entire filter 

SEES ^ ^ N ^ ^ "* Sd - te a -55 2*. 

40 43 and provides titmng to the selected device for acquiring a sample andstori™ h i? 

its tesomated storage device 50 53. Referring to FIgTa, th? anaK)u" siS fois is 

ponodicaUy sampled at the times indicated.by the dots on wavefom? E St£? 

represents one sample taken by one of the N sampling devices. Since a diffelSt sa^elin^ 

device is selected by each state, each samplingT^is active I^SSSSn 

sample periods. For simplicity, in the following description, FIGS. 4A and 4B^Sdm 

show the case where N=4; both FIGS. 4A and 4B show the input stand IIOOS Z l^LT 

t^^uMn^l °™ ***** reSUltiflg ^ impUns **viccs 42 and 43. Sample 
values resulting from the actton of sampling device 40 are stored in storage device 50 and 

Si"T^ ^i™' 4 * signal 160S appears on line iSgTbS 
each sampling device is active only once in N samples, the value of signal 160S storJin 
storage device 50 only changes once per four samples as showTta HG^A £ 22? 

ZZnsiZt^ 1<J1Sl « S ^^*vices4 1 4?sn^m^e 
?63S it * T ^ f ey fOUr Sam P Ift P^*- Because each signal 160S 
reSa^v ?v?T* e Se L eC ' , ° n ° f 8 dlffensnt saffl P^ ^vice by controller 80, as ft 
repeatedly cycles through N states, each signal changes at a different sample W 

Each state of the confroUer also selects, via control line 170, a different digital word in 

TZV? bC 5UPPlied ™ HTO 260 to * e ** ond niultiplier SputT 
multiplier encutt 60. The signal on line 260, shown as signal 260S in FIG. 4 is the 

sequence of four weight values. The weight values change durin, each wmme ce3^ 

160S). In FIGS. 4A and 4B, the numbers below the signal baselines areTither L 
numbers of the weights <k) or of the sample values (n) ' ^ 

By performing a multiplication of signal 160S by signal 260S during each sanrnle neriod 
all four wetgbto are used to multiply each sample value once each 
four states. Likewise, each of the other multiplier input lines 261 263 iTc^ZZ lt 1 
different digital word selected by the state of controller 80. b ?SS ^££nl£L 
of state, controller 80 increments access for each multiplier ^SiT»iTx t 
higher indexed digital weight; and, when the highest index Qrtf ,) welgttls sensed by 
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a multiplier input, the next access is to the lowest (V=tn „ • v . » , . . . 

values currently supplied by digital storaoe unit m i. . ^ *• weighting 

«»lo 8 dements an «, ^■Mn£!S£E%*^ V4CW ' B .' WkMe 
For example, if n=4, 

y(n>W(0)x(n)4.W(l)x(n 1)+W(2)x(n 2>+W(3)x(n 3). 
Then, if x(a k)=0 for n k<0. after rearranging the terms, 
y(0)=W(0)x(0) 

y(D=w(i)x(0)+W(0)x(i) 

y(2)=W(2)x(0) + W(l) X (l) + w(0)x(2) 

y(3)=W(3)x(0)+W(2)x(l)+W(l)x(2)+W{0)x(3) 

y(4>rW(0)x(4) + W(3)x(l) + W(2)x(2) + W<l)x{3) 

y(5)=W(l)x(4)+W(0)x(5> + W(3)x(2) + W(2)x(3) 

y(6)«W(2)x(4>+W(l)x(5>fW(0)x(6)+W(3)x(3) 

y(7)=W(3)x(4) + W(2)x(5>fW(l)x(6HW(0)x(7) 
and the sequence continues indefinitely. 

amplifier J Inected in pSTn^ ^ ^ 0ut P ut * f - ^ 

outputs of multipliers <55 68 are conne^T lEfSfU&V*?? ™ The 
output signal line 400 of summing detS XL SUmmnS device 90 ' *»» 
filter. Line 265 connects STof ' £ i?"!!^ ^ of * e 

M is the number of bits (width? * Xf^C ^^£tiT*£* tn 
cells (length) i n ib e register. Shift resistor TS h«. IL- , . and N is the number of 
i* data output to its date input SSESSSiSSS? COnnaCted 
the remaining cells in shift Lister 75 ^1^.1 L f^ phers 66 68 816 co ™«ted to 
control lines 245 248 to shift reSS^T ! colmxt£d » itches 45 48 by 
line 185. 8,1,6 reglSter 75 by 00,11101 hl * "5, and to multipliers 66 68 by 
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In operation, the analog input signal from source 10 is input to buffer amplifier 17 which 
provides isolation for input signal source 10 from the effects of the sampling process and 
provides sufficient power to charge the storage capacitors 55 58 without distortion of the 
input waveform. Analog switches 45 48, under timing control from controller 85 
pmodicaUy coimect the output of buffer amplifier 17 to sample storage capacitors 65 68 
The sampling frequency is a function of the complexity of the input waveform and h 
often many times higher than the input frequency. During each sample period, one switch 
is closed for a tune sufficiently long for its capacitor to charge tomt il^vl 
of the mput voltage but short relative to the rate of change of me input votaTS* 
capacitor is thereby charged to the value of the input voltage during the time^twiteh is 
ctoed and retains that value until the next time £ switch closes, xte «J31?cESS? 
at^n sequence until all N capacitors have been charged and then d2£££££ 

S^lT^ ^ from 1 s ? urce 10 fe ""Pte* *« *gial weights in the shift 
register 75, under timing control from controller 85, advance one position- and as the 
word m the last cell of the register is shifted out, it is shifted into the first cell via the 
recirculation path 76. In this way, with each sample of the input signal, the digital Xrds 
we, ghts) rotate one cell posidon. The digital worts arc suppKed totte digltafmnlSng 
mputt o multipliers 65 68 and loaded into the multiphers by the clock signal oS U K 
The analog multiplying inputs of multipliers 65 68 are supplied with sample values from 
storage capacitors 55 58. During each sample period, multipliers 65 68 ntultiply all N 

l^T cu ? e ? fl y*» d in ca P^tors 55 58 by the weights currently presented by 
Sl™?^ ceU f. ,n , shift ^isier 75. The resulting discretetime analog ou^L * 
(imxhicK) from multipliers 65 68 are added by summing device 90 and provided as the 
filter output signal y(n) on line 400. ' w 

Summary 

The scope of the invention is defined by the metes and bounds of the explicit language of 
the claims. Neither Haque et al. nor Nelson et al., either alone, or in combination with 
each other, or in combination with the "Background of the Invention" teach or suggest 
the claimed invention. The combination of these six elements in amended claim I is 
neither taught nor suggested by the art of record. Thus, the claims axe properly arable 
to the Applicants, 



More then just the mens presence or absence of all of the elements, or any sub set of them, 
the references fail to teach the effect of the combination. 
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CONCLUSION 

Claims 1-5, 10-14, 16-17, and 20 are pending. Applicants respectfully submit that, in 
view of the discussion set forth herein, the pending claims are patentable over the prior art 

The Commissioner is hereby instructed to charge any additional fees due or credit any 
overpayment to Deposit Account No. 50-2421. 



If there are any questions regarding this correspondence, please contact the undersigned 
at (408) 288-7588. 



Respectfullyjubmitted, 

Stated: August 2fi 1 ?nns 

)avid R. Stevens 
Reg. No. 38,626 
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